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Abstract 
The objective of this study was to examine potato farmers' perceptions towards sustainable agriculture. The results showed that
farmers had favourable attitude towards sustainable practices such as resource conservation, negative effects of agrochemicals,
pests' invasion arising from successive cultivation. However, there was moderate attitude towards the negative environmental 
effects of modern agricultural technologies. Regarding negative long-term effects of agrochemicals on agricultural productivity
and low tillage respondents had negative perception. It was found that there should be a relationship between a numbers of socio-
economic factors, such as education, information sources use, extension participation and the perception towards sustainable 
agricultural practices.  
Keywords: Potato; perception; sustainable agriculture; ardabil. 
1. Introduction 
During the last five decades, agricultural development policies have been successful at emphasizing external 
inputs, such as pesticides, inorganic fertilizers, and tractors as the means to increase food production. These external 
inputs have, however, gradually substituted for natural processes and resources, rendering them less powerful 
(Roling and Pretty, 1997; Rezaei-Moghaddam et al., 2005; Rahman, 2003). Thereafter, it was felt that high 
productivity of conventional agriculture had been achieved at the cost of massive damage to the natural environment 
and troublesome social disruptions (Along and Martin, 1995). This concern has promoted a number of initiatives to 
promote the adoption and diffusion of more sustainable agricultural technologies (Filho et al., 1999). The basic 
challenge for sustainable agriculture is to make better use of internal resources (Roling and Pretty, 1997).Sustainable 
agriculture has defined and described in many ways. McIsaac (1996) defined sustainable agriculture as “one that, 
over the long-term, enhances the environmental quality and the resource base on which agriculture depends; 
provides for basic human food and fiber needs; is economically viable; and enhances the quality of life for farmers 
and society as a whole”.
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Environmental issues emerge from the human use of natural resources. Farmers' decisions to adopt a new 
agricultural technology depend on complex factors. One of the factors is farmers' perception (Negatu and Parikh, 
1999). Alonge and Martin(1995) found that farmer’s perceptions regarding the compatibility of sustainable practices 
with their farming systems emerged as the best predictors of adoption of such practices. If farmers are to adopt 
sustainable agricultural practices, the farmers first need to believe that the practices are important. Therefore, 
measuring farmers’ perceptions and studying the socioeconomic characteristics and information-seeking behavior 
that influence those perceptions should be the preliminary step in developing extension programs to promote 
sustainability among farmers and rural population (Tatlidil et al., 2009). Hence, there is a need to find out what 
farmers’ perceptions are with regard to applying selected sustainable agricultural technologies and practices. 
Therefore, this paper intended to measure farmers’ perceptions on selected sustainable agricultural practices and the 
extent to which various socioeconomic and other factors are associated with their perceptions  
2. Material and Methods 
The study used a descriptive survey design. The target population for the study consisted of all potato farmers 
who practiced farming in the rural areas of three townships of Ardabil province, namely Ardabil, Namin and Nir. 
The sample included 140 farmers that were determined using Cochran (1977) formula. Stratified random sampling 
method was used in the selection of the respondents. The instrument of the study was a questionnaire which was 
validated by a panel of experts. Initially, a pilot study was conducted in two villages with collaboration of 30 
farmers and the alpha value was 0.87. Data analyzed using SPSS v. 11.5. 
Farmers’ perceptions towards sustainable agriculture were operationalized as the extent of their agreement with 
the statements related to the selected indicators of sustainable agriculture, which were obtained from review of 
literature. The perceptions of farmers towards selected sustainable agriculture indicators measured by some positive 
and negative statements. The respondents were asked to indicate the extent of their agreement on each indicator 
using a Likert-type five-points continuum like strongly agree, agree, undecided, disagree and strongly disagree with 
assigned scores of 5, 4, 3, 2 and 1, for positive statements, respectively and vice versa for negative statements. 
3. Results and Discussion 
3.1. Demographic 
The demographic characteristics of respondents showed that their mean age was 43 years with 23.3 years of 
farming experiences. The education level of 31% of them was diploma or higher education, out of them 6.4% were 
graduated from agricultural schools or colleges. Lake of functional literacy implies that application of sustainable 
practices is not easy. Most of them were working in their own farms and according to Carolan (2006), there is a 
suitable situation for applying sustainable practices. Land fragmentation is one of the main obstacles of 
sustainability.  In this case, respondent had about 4.4 pieces of farmlands.  Farm diversification is a main component 
of sustainability. Thirteen percent of the respondents had cultivated potato, 52% of them had potato with one crop 
and other farmers had cultivated potato with two or three crops. According to Tiessen et al. (2007), most of these 
farming systems were not sustainable. The result of respondents’ participation in extension education programs 
showed that participation in extension training courses enjoyed the highest priority. Participation in other activities 
was unnoticeable.
The respondents were asked regarding their use or advisory contacts with 13 sources/channels of information. 
The mean scores showed that farm consultants, model farmers and TV’s agricultural programs placed on the highest 
priorities of respondents, respectively. Local extension agents and other farmers were two of other priorities of 
farmers. On the contrary, the most important source of information for sustainable agriculture i.e. agricultural 
publications had the least priority. It indicates that they had inadequate access to reliable information sources, such 
as extension, which may be due to their low level of literacy and inattentiveness to written materials. It will be an 
alarming for agriculture to become sustainable.  
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3.2. Perceptions of sustainable agricultural practices 
The respondents’ perception towards sustainable agricultural practices was calculated by adding up the farmers’ 
responses to the 15-item and 5-point Likert-type scale, which sought to measure the farmers’ perception of 
sustainability. Then it categorized as follow: the means 1.00–1.49 = strongly disagree (SDA), 1.50–2.49 = Disagree 
(DA), 2.50–3.49 = Moderate Agree (MA), 3.50–4.49 = Agree (A) and 4.50–5.00 = strongly agree (SA). Table 1 
presents the respondents' perception of each of the selected sustainable agricultural practices. Based on the 
interpretive scale described above, 2 items were placed in the disagree (DA) category, 8 items in the moderate-agree 
(MA) category, and 5 in the agree (A) category. No practice was rated to be of either strongly disagree (SDA) or 
strongly agree (SA). The 2 practices placed in the DA category were as follows: ‘‘tillage operation decreases soil 
fertility’’, ‘‘only using modern technologies agriculture can be developed’’. The 8 practices placed in the MA 
category were ‘‘negative effects of agriculture on environment’’, ‘‘long term decreasing effects of agrochemicals on 
farm yield and farmers' income’’, ‘‘agricultural production can only be increased using agrochemicals (negative)’’, 
‘‘long tern negative effects of applying modern agricultural technologies’’, ‘‘retaining plant residues for 
preservation of soil and water’’, ‘‘plant residue is useless and it should be burned (negative)’’, ‘‘Farmers' main 
objective must be maximized profit (negative)’ and ‘‘Farming technologies have no negative environmental impacts 
(negative)’’. The5 practices placed in the A category were ‘‘environmental pollution by agrochemicals’’, ‘‘negative 
effects of agrochemicals on human and animal health’’, ‘‘pests invasion can be increased by successive cultivation 
of a single crop’’. ‘‘natural resources must be protected for next generations’’and ‘‘we have to protect natural 
resources even if it led to incur to a short tern loss’’. 
)140=n (Perceptions of Sustainable Agriculture'Potato Farmers.1Table U
Indicators Mean SD Categories 
1. Natural resources must be protected for next generations 4.39 .83 A
2. Successive cultivation of a single crop increases pests’ invasion 3.91 .98 A
3. Negative effects of agrochemicals on human and animal health 3.76 .90 A
4. Anyway, we have to protect natural resources even if it led to incur to a short tern loss. 3.56 1.10 A
5. Environmental pollution by agrochemicals 3.54 1.1 A
6. Long tern negative effects of applying modern agricultural technologies   3.44 1.24 MA 
7.Farming technologies/practices have no negative environmental effects(n*)  3.42 1.03 MA 
8. Retaining plant residues for preservation of soil and water 3.36 .97 MA 
9. Farmers' main objective must be maximized profit(n*)  3.33 1.13 MA 
10. Plant residue is useless, it should be burned(n)  3.23 1.29 MA 
11.Negative effects of agriculture on environment 3.21 1.35 MA 
12. Long term decreasing effects of agrochemical on production and farmers' income  2.73 1.12 MA 
13. Agricultural production can only be increased using agrochemicals(n*) 2.71 1.22 MA 
14. tillage operation decreases soil fertility 2.28 1.07 DA
15. Only using modern technologies agriculture can be developed (n*) 1.95 1.31 DA
n= negative statement  
Environmental concern was evident feature of A category except the statement of successive cultivation. 
‘‘Natural resources must be protected for next generations’’ was considered the most important practice related to 
sustainable agriculture. ‘‘Negative effects of agrochemicals on human and animal health’’, ‘‘we have to protect 
natural resources’’ and ‘‘environmental pollution by agrochemicals’’ were ranked as the third to fifth important 
indicators of sustainable agriculture, respectively. As results show, respondents were concerned of environment but 
in the way other than scientists. They were interested to conserve the environment (in other words agricultural 
resources) for next generations. They perceived agrochemicals (pesticides and chemical fertilizers) as environment 
pollutants, but only for human and animal health. Because soil erosion is an intangible problem, as Rahman (2003) 
showed, perception about intangible impacts was weak. In addition, Respondents were encountered to beetle 
invasion in their potato farms and had realized the positive role of crop rotation. hence, they were agreed upon the 
negative effects of successive cultivation. 
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Among the MA category of practices, ‘‘Long tern negative effects of applying modern agricultural technologies’’  
and ‘‘Farming technologies have no negative environmental effects’’ were located in higher priorities of farmers 
and show that most of them were aware of long term harmful impacts of conventional farming practices and 
technologies. Because crop residue can protect soil and water erosion, it is an important indicator of sustainability. 
 Despite the emphases on retaining residues, burning crop residues after the harvest is a common problem. As results 
show, in view of respondents two statements related to residue management were relatively low important indicators 
of sustainability. As several studies (Bagheri et al., 2008; Tatlidil et al., 2009) argued, they burn the residues in their 
fields because of easier doing tillage practice without considering its long term impact. 
As discussed above, economical viability is one of the three dimensions of sustainability. Although, maximizing 
profit with the cost of ecological dimension is not permitted however, a low profitable farming system can not be 
sustained. Respondents had moderately positive perception toward ‘‘Farmers' main objective must be maximizing 
profit’’. It seems to be a realistic perception. To improve this perception, policy makers must support sustainable 
farming systems. 
Environmental effect of agriculture was not an important indictor for respondents. With regard to ‘‘Negative 
effects of agriculture on environment’’ their perception was weak. This weak environmental perception is one of the 
reasons of overusing modern agricultural inputs and technologies, which resulted in environmental degradation. As 
Pyrovetsi and Daoutopoulus(1999) found, farmers did not know or care about the environmental impacts of modern 
agriculture. Farmers were often concerned about general environmental issues on a community level but usually did 
not consider their farming practices as part of the problem (Ahnstrom et al., 2009). 
‘‘long term decreasing effects of agrochemicals on production and farmers' income’’ and ‘‘Agricultural 
production can only be increased using agrochemicals’’ were ranked as the lowest important in MA category. Base 
on present and above mentioned results, the respondents were fairly aware of the adverse environmental impacts of 
applying agrochemicals and their ingredients on human and animal health. However as Rahman (2003) also found, 
while, their awareness remains mostly confined within visible impacts, their perception of intangible impacts such 
as soil erosion, air and water contamination, and negative effects on biodiversity was weak. As mean scores depicts, 
majority of the respondents were in agreement with the application of agrochemicals. They perceived agrochemicals 
as the best means to increase production at present time. Most of them were against the idea of reducing the 
application of fertilizers and did not believe the process would lead to long-term viable production. Roling and 
Pretty(1997) confirmed this result. 
Finally, ‘‘tillage operation decreases soil fertility’’ and ‘‘only using modern technologies agriculture can be 
developed’’ were placed in DA category which show respondents' negative perception. According to result, most of 
them did not perceive that tillage operation may decrease soil fertility but also, they thought the more tillage, the 
better soil preparation and the more potato yield. Thus, they did not perceive minimum tillage as an important 
indicator of sustainability.  
Regarding the role of modern technologies in agricultural development, as Along and Martin (1995) argued, five 
decades of experiences show that high productivity of conventional agriculture had been achieved at the cost of 
massive damage to the nature. Result revealed that respondents had negative perception toward changing 
conventional technologies and practices. Therefore, looking for sustainable agriculture is difficult and requires 
extension campaign to inform rural farmers about massive damage and environmental disruption of conventional 
agriculture for changing their perceptions.
3.2. Correlation Analysis 
The results of correlation analysis (table 2) revealed that there was positive significant relationship between 
perception of sustainable agriculture and two important variables including agricultural information 
sources/channels use and extension participation. This result confirms findings of other related studies (Tatlidil et 
al., 2009; Bagheri et al., 2008; Rahman, 2003) and show that farmers with more access to information sources better 
understood and perceived sustainability. As table 2 shows, age and farming experience were negatively correlated 
with the perception. This finding is in agreement with other findings (Bagheri et al., 2008; Fakoya et al., 2007; 
Comer et al., 1999) which argued that youthfulness is an incentive for a long lasting development of a sustainable 
cultural practice. In line with several studies (Tatlidil et al., 2009; Comer et al., 1999; Pretty, 1996) there was 
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significant relationship between perception and education. This result can be associated with access to agricultural 
information sources, especially agricultural publications.   
UTable2. Results correlation analysis between perception of sustainable agriculture and selected variables
Variable r p
Agricultural information sources/channels 0.379 0.0001 
Extension participation 0.270 0.001 
Education 0.424 0.0001 
Age -0.279 0.0001 
Farming experiences -0.218 0.01 
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